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Xp' — H (24) 
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'J * t> A V J V 7 P \Z )V T I K © <£ -5 & T ^ b\ ± b U ^ A ^ 
h^>>F^*^A t- 7 h * K © J; ^ & &JI 7 ;i/ =i * K ^ <D 

Tiz-ioo°cfrt>muizTi&miz &-4o°cfr % ovizxmmt % z t # 

T)i* VVkgkftt bT&TkgHb'j^A, TkiHb^- h >>a, 
4bl>^A£^lHb7j<fii©rl£ti^#^£*i3o SJfoiSJgh It 
te-20°C#> £ lOfTCd"^ $?5g{Itt 0°C2p £ 50°C fl S £ £ # 

{z iot &mmt & z t % % 7) o 




(la) 

X * — A 7 
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-«5C(la) 



o o 




(la) 



+ s R'ti^m^ 1 4 ©fgi^;!/*;!/^ 1 fr<b 3 CD 

cd<£$t;u*;i/^ n 2,2,2- h U l 3 



o 




O 

f^Xp" (30) 

[5£cK R 2 It! i£ CD jl <9 T* & ^ Xp"& (R)-4-^ > v ;i/-2-^ V 

'J ^>*y >-3-^,;i/g, (R)-4--r v7d t:;i/-2-;t v u >-3- 

(R)-4-7 x v u >-3-^ jimmcDmnm, 

l#(E)c *5 'j y ; 7 ;h 5^1/ 'J ->v >^ 7 
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o o 




(28) 



R' H 



.2 _4 



(29) 



HO 




R2 H 



.2 _4 




(7) 




(26a) 



[^;^s r'.r'.r 4 ^^ Xp"(ituj7ncDM o ]-eit£ nsfbi^rtJ© coxp" 



WO 00/75103 



PCT/JPOO/03707 



30 

U f- t> A V J V T □ t ;i/ 7 I K ,t h U £ A b' 7. ( h 'J ^ f ;i/ y 'J ;i/ ) 

-ioo°cfr ^>Mla(3T^ $??t(cii-8o o c^^ cctc-mis-r 3 - 

^ 2> o 

AT ^. Y^om^^pyKME 98.1kPa f> 491 kPa *C-Hil1"S 
S^t4i^2»*j 2: bTlii^b^K Mfc*^ K&2k$K 

^#STIIt 5 3 i: ^ T* # 5 o 

yf;i/7^/)7D e;i/]-3-x*-;i/jb;i/#^>r 5. pill, vt y u 

Vi^ifiK y7x-jl/iJ>l7yF, * ;i> # - ;i/ V 4 ^ V "J - 
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fcftSo llh LT(i^J^(i"7k^{b^- h »J £ A ® J; 9 & 

jMJ b T (2 N- h K P * i/ ^ > V r 'J7V-JK N-b h* O * * 
* ^ y 4 X K ^ 3,4- y t K D -3- fc K n * -4-# * V -1,2,3-^ > 
V h U 7 V>*$tfimtft>tiZo UT12-20°C*»£ 100°CtC 

t±-20°CiP£ 100°C(3T^ *?jg£t± 0°C7>£> 50°C (C T mt& t 5 Z. tifi 
X' £ So 

(HJISflll) 

3-(3-tj ->-4-^ b ^r^7 x - ;i/ ) -2- j- f; ;i/ 7* p 

7)\'3>mm9LTlZ-CJkm<bi' b >7 A(214mg, 5.35mmol)£J!#7.k 

y 1/ - h (1.34g, 5.31mmol) ^I^Tkf h 7 t F P 7 7 > 20ml 

2-^ h*i/$Iii^>^/K#fi 3 ; 1.44g, 5. 33mmol ) & J&Tk 
F7bFH77> 25ml Hi^LiTlfco ffiTlfeT'&mUX 4.5 
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&®**>V * 7)]/ fin-? hP? 7 n-^*V> : 

fJl/=5:lv/v){:tli U,1.45g(74X)©(3-^>^;i/*^r^*^^ = 
;u-4-^ h * is 7 ai-;i/)-2-xf-;i/T^ u ;i/^x^;u£f|fi$#^ 

UTflfeo 

S*##ffll m/z 368(M»). 
mt>titz(3-^>i')l***/tJ frft-fr-A-t h x )-2- 

* U ;i/^x^;i/(4.00g, 10.9mmol)£x* y — ;i/ 200ml 
frU 10%^5^^ AS^fSi4J^(1.10g)^Jnx.> flJM-E 353kPa (C X 
3 «FlB|it»JEzk3R*iD&tf ofeo EJfc»7&«l«Sfcat«U $tr££il 

mvx 3.ogw%)e>mm4bGva&nn&tiiVtyo£ imfe. 

MS##fflI m/z 280(M + ); 'H-NMR (400MHz, CDC1 3 ) (50.93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.52-1 .59 (1H, m), 1.59-1.70 
(1H, m), 2.55-2.61 (1H, m), 2.76 (1H, dd,J = 14.2, 6.4 Hz), 2.92 
(1H, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(1H, d,J = 8.8 Hz), 7. 38 (1H, dd,J = 8.8, 2.4 Hz), 8.00 (1H, d, 
J = 2.4 Hz). 

mum 2-6) 

mmm 1 tmmiz vxm 1 (ZMb^smfco 



<n i> 
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o 


O 








') R2 





R 2 


R 4 


R s 


Rft#«rffi(m/z) 


2 


CH 3 


OCH3 


C2H5 


266(M + ) 


3 


/7"C3H7 


OCH3 


C2H5 


294(M + ) 


4 


0CH 3 


OCH3 


C 2 H 5 


282(M*) 


5 


0C 2 H 5 


OCH3 


C 2 H 5 


296(M + ) 


6 


OPh 


OCH3 


C 2 H 5 


344(M*) 



2-J.^;U-3-[4-^ h ->-3-[N-[ [4-( h i) 7 )\/*U *?)U)7 3L=i)\,] 

* ± )\/ 1 ii )V n ^ -f )l ] 7 31 - )V ] 7 P h' t V M x )l 

3-(3-£ is -4-* h 7 x x ;u )-2-x ^ ;i/ 7 D Kt>li 

^MS.OOg, 17.8mmol)£fl£zk^ 7 u D ^ * > 80ml tCi§J§? -10°C 

£>-15°Ct;:^£P t fco H #T h 'Jxf^7^ >(6.21ml, 44.5mmol) 
£#n;tfco n DjfcKx*-;Ml.86al, 19.5mmol ) £ J&Tk V 7 u 

u *7 > 10ml iZfeffi LffiT Ltzo -10°CT- 10 frmftik 4-( h U 7 ;i/ 

# O ^ f=-;i/)^> V)UT > (2.51ml, 17. 8mmol ) V 7 uu *7 

> iomi \zmm LiTifco 
-io o ct- 30 ftrnwikmuizx i mmmw v-mrnm u£ 0 suste 

^7X>^ 7 J<^M, J^^7j<m^ h U -7 A7j<?g$U tain^^7jcfjii^ 
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&famt LXmtzo 77.5- 79.5°C; 

nmftffim m/z 437(M + ); 'H-NMR (400MHz, CDC1 3 ) 5 0.91 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.51-1.69 (2H, m), 2.54-2.61 
(1H, m), 2.75 (1H, dd,J = 13.7, 6.8 Hz), 2.92 (1H, dd,J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.8 Hz), 7.25-7.28 (1H, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (1H, d, J = 2.4 Hz) , 
8.30 (1H, t, J = 5.4 Hz). 

(mmm 8-19) 
<m2> 
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O 
















R 4 







R' 


R 2 


R 4 


R 5 




8 


4-CF 3 


CH 3 


OCH3 


C 2 H 5 


423 


9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


461 


10 


4-0Ph 


C 2 H 5 


OCH3 


C 2 H 5 


461 (M + ) 


11 


4-0CH 2 Ph 


C 2 H 5 


OCH3 


C 2 H 5 


475 (M + ) 


12 


4-Ph 


C 2 H 5 


OCH3 


C 2 H 5 . 


445 (M + ) 


13 


4-CF 3 


OCH3 


OCH3 


C 2 H 5 


439 (IH-) 


14 


4-0CH 2 Ph 


OCH3 


OCH3 


C 2 H 5 


477 (M*) 


15 


4-OPh 


OCH3 


OCH3 


C 2 H 5 


463 (H*) 


16 


4-Ph 


0CH 3 


OCH3 


C 2 H 5 


447 


17 


4-OCH3 


OCH3 


OCH3 


C 2 H 5 


401 Qf) 


18 


4-CF3 


OC 2 H 5 


OCH3 


C 2 H 5 


453 (M + ) 


19 


4-CF 3 


OPh 


OCH3 


C 2 H 5 


437 



(mmm 20) 

2-3i^;i/-3-[4-^ h ^ ->-3-TN-r T4-( h y 7;i/tP^;i/)7i^l 

2-if;h3-[4-^ h v-3-[N-[[4-( h 'j7j^D^fjl/)7i- 

;H p< f- ] £ ;i/ /\* ^ ^ ;u ] 7 x - ;u ] 7 u # > g£ x f - ;i/ ( 1 . 26g, 
2.88mmol;^JS^J 7 ) £ x £ y - ;i/ 15mK lmol/1 7km.it ± h >j -> A 
TkiSfc 15ml S:rl^Us50 o C-e 4 B#ffl«#&£jSft £#flET»l6 L fc 0 

* 1.26g (95%) ntzo 

MM 144. 5- 146. 5°C; H«#Jfrte m/z 409(M t ); 
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fimfttifm C 21 H 22 F 3 N0 4 (409.40): 
ftgtt C, 61.61; H, 5.42; N, 3.42. 

C, 61.48; H, 5.40; N, 3.41.; 
'H-NMR (400MHz, CDC1 3 ) (50.96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, m), 2. 59-2. 66 (1H, m), 2.77 (1H, dd,J = 13.7, 6.8 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 

• (mmm 21-31) 
nmm 20 tmmiz in 3 oit&m&mto 



< 



3> 
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^ tfc XEtl 

^ JSm 


K 


N 


O 4 

R 




TP T± It 




21 


4-OCH 2 Ph 


C 2 H 5 


OCH3 


127.0-127.5 


C 27 H 29 N0 5 


ftgfit;C72.46.H6.53,N3.13 

<3? fld .r>7o in i_i c c c mo 1 a 
^ /hi llaiO /Z.oU.no.uO.NJ. 1 4 


22 


4-Ph 


C 2 H 5 


0CH3 


158.5-159.5 


C 26 H 2? NO, 


ftg{E;C74.80,H6.52,N3.35 

St? ®l 4i£ • H 7 4 A7 Hfi fiT Ml **4 


23 


4-OPh 


C 2 H S 


OCH 3 


127.0-128.0 


C 28 H 27 NO s 


ftff fg;C72.04.H6.28.N3.23 
lis. . 0 / 1 .oo.no.o 1 , in 0 . c \ 


24 


4-CF 3 


OCH3 


OCH 3 


161.0-163.0 


C 20 H 20 F 3 NO 5 


tfSM;C58.39.H4.90.N3.40 

#5VJ lis. >b30.d j ) n*f.o^,i>io. l t J 


25 


4-OCH 2 Ph 


OCH 3 


OCH 3 


136.0-138.0 C 26 H 27 N0 6 


ttff fiI.C69.4 7.H6.05.N3.12 
3l^ , J1S;C69.38 t H6.09,N3.16 


26 


4-Ph 


OCH 3 


OCH3 


176.0-178.0 


C 2S H 25 NO s 


ftS©;C71.58.H6.01.N3.34 
SI Sifil;C71.56,H6.15,N3.36 


27 


4-OPh 


OCH, 


OCH3 


137.5-139.0 


C 25 H 2S N0 6 


i+^iI;C68.95,H5.79,N3.22 
Smi;C68.74.H5.80.N3.23 


28 


4-OCH3 


OCH, 


OCH 3 


128.5-129.5 


C 20 H 23 NO 6 


ft^M;C64.33,H6.21,N3.75 
H$]fiI:C64.22.H6.22,N3.79 


29 


4-CF3 


OC 2 H s 


OCH3 


146.0-148.0 


C 21 H 22 F 3 NO s 


ft^te;C59.29.H5.21.N3.29 
Hajfil;C59.04,H5.10.N3.33 


30 


4-CF3 


CH 3 


OCH3 


155.0-156.0 


C 20 H 20 F 3 NO 4 


ft#fI:C60.76,H5.10,N3.54 
HSJM;C60.77.H5.12.N3.57 


31 


4-CF3 


OPh 


OCH3 


141.5-143.0 


C 25 H 22 F 3 N0 5 


ttS[fil;C63.42 2 H4.68 t N2.96 
Staifil;C63.25,H4.70,N2.93 



(###J 1) 

5,-fr;u § ;i/-2-^ h ->-N-[ F4-( h u z^MlD_^±iklZ ^ikiAf: 

[$J;Lte" E.J.Wayne J. Chem. soc. 1022 ( 1922)] CO 
h * $/£&§K(4.05g, 22.5mmol)£: * p □ ^ ^ 
> 80ml (C $ # U * # U „ I#Th'Jxf^7^>(7. 94ml , 
56.2nHDol)£Sn£/io & (C p p m ^ M2.44ml , 24.8mmol 
X. 10 4-(FiJ7J^D^jbK>y;i/7^> (3.31ml, 

22.5mmol)£$T L -B&l&g t £ oS/SrS £ 7k ftft ^7j<^^ ^- h 'J £ 
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Km&Vtm m/z 337(M + ). 

(nmm 32) 

b d r->-3-T4-^ h dr »>-3-[N-[[4-( fc 'J 7;^P^f;i/)7 

2-( ^ i h * * X * U ;i/ )-2- p< h * & :x ;U (265mg, 
l.lOnmoDfcflifczkr- h 5 t F D 7 7 > 3ml Idigfr >#HM 
■C*tt«#T* 'J>)At-7^>> K(123mg, 1 . lOmmol ) £ iD A 30 # 
fli#Lfco N-[[4-( h V ?)\>* □ p< f-;u]-5- 
5. ;i/-2-^ h * > XT * K (338mg, l.OOmmol) feJIBzk^N 

7 b k □ 7 7 > 2ii uiDAfco lister i mmmnLtz'&B. 

)IZ n-7 h^7 7^-(itHi n-^lt > : #&:n-7-;u=3:lv/v)£ 
TfftJU 330mg(78%)®itMfl:£$i ( --fi^ & (3 15 1" * £|{RjfH*# 

nmfrtifm m/z 423(m + ). 

(H«'J 33) 

2-^ b ^r->-3-[4-^ h v-3-rN-[[4-( h 'J 7;^ □ ^ f^)7 

2-p< h4y-3-[4-^ h * ^-3-[N-[[4-( h 'J 7;^D^fJH7i 
- )\y ] p< f - )]/ ] ij Jl rt ^ << )\/ ] 7 x - ji, ] t ? ;i/ m x. 9- ;K 1 50mg, 
0.354mmol), x * y — ;i/ 2.5ml S^'t 1 h^b FD77> 2.5ml SI 
£U 10X^7i;i>Aa^fgtt^(30mg)*Jp^, iSCT 7.5 BSRBfir 
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148ng(98X)®3ia<b£^£fc6igiifc bxmtzo 
Wmfrffim. m/z 425(M + ) 

(##0<J 2) 

2-^ h^->-5-^ h D-N-[[4-( 7 )\s*n * 7 )U)7 

[0!Ix.«De. Paulis J. Med. Chem. 1022 (1922)] (D 
h *>>-5-- h o$mSK(9.00g,45.7miDol)S P o * $ > 
450ml Cigb, h »J ^ >(8.11ml,58.4mmol), 7UUWlWl 

^^•;K4.70ml,49.3mmol)^JPA^^(3T 45 #Jt# Ufco & (I 4- h 
'j7/btD^f jK>^'jl/7; >(9.59g,54.8mmol)£*iST U 30 

*>*AT?£«U«fl&Lfco SSfe*lf»xf-;p-e^jesbx 12. 5g 

^T'H^H U-#H 2.13g £&fc 0 £§f 14. 6g (91%) 
g*#Dffii m/z 354(M t ); 1 H-NMR (400MHz, CDC1 3 ) 54.09 (3H, s), 
4.75 (2H, d,J = 5.9 Hz), 7.11 (1H, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (1H, br s), 8.36 (1H, 
dd, J = 8.8, 3,0 Hz), 9.12 (1H, d, J = 3.0 Hz). 

(mmm 34) 

5-T ^ 7-2-* F^y-N-[[4-( fc U 7 p * ± )U ) 7 x =. )V ] * ± )V 1 

2-p< h^r^-5-- h p-N-[[4-( h 'J 7WD^f;i/)7i-;i/]^ 
)U]^>XT^ K(14.6g,41.2mnol)i;|fKx^;i/ 146ml £*g£ U10% 
'^$>*Afi#JSttlft(2.6g)*in;tSfi|CT 5H*H«#Ufco 



I 
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J:liif/^^iI(;TM B B B U 12.4g(93%)©HMft£-tl£ 

K*##rfa m/z 324(M t ); I H-NMR (400MHz, CDC1 3 ) (53.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

mmm 35) 

2-7Pf-3-[4-^ h ^r->-3-[N-[[4-( h U 7 P * ^ )l ) 7 * - )i ] 

5-7 y-2-p< h *^>-N-[[(4- h >; 7 )l*n / fjl/)7i-il/]^ 
5: K (7.00g,21.6mmolK 7 -fe h > 85ml 
34ml Sl^L^bfc, 47XJMb7jc£& 17.5mK h 

U ^ A(1.65g,23.9mmolK 7k 6.2ml £#Q;L 10#M#Ufco 
(3 T 7 * U ;u m _ ^ ^ ;u (13.4ml, 128mmol) N Wt it M 
(I)(416mg,2.91mmol)^j]D^7 v Co3 0 ftmW&iS&m&WtJkm * MJ -) 

&7kX'yt&&mfrffi.m'?yz ^ tr Ati^i ^mm Ltz a mmm* n- 
> tmm^^jKDM^mmizrn^^ u 683mg(7i%)©^® 

ft£t>£*5£*SHh urn fee 

WMfttirlM m/z 469(M + );'H-NMR (400MHz, CDC1 3 ) 6 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (1H, 
dd,J = 14.2, 9.3 Hz), 3.53 (1H, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J = 5.9Hz), 6.91 (1H, d, J 
= 8.3 Hz), 7.32 (1H, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J = 7.8 Hz), 8.11 (1H, d, J = 2.4Hz), 8.30 
(1H, br s). 
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(mmm 36) 

~ ;u 1 ^ ± )±1 ti )v n ± )\/ 1 7 x - ;i/ ] r p e ^- > g x f ;i/ 

2-7"Df-3-[4-^ h **>-3-[N-[[4-( h 'J7;^n^;H7i- 

(1.00g,2.05mmol;^liS$J 37K x* y 56ml $g^b, Jf#T^ 
h U ^ h *i/ Y (268mg, 2.55mmol )£#n X. 1.5 B# 5§ flD il 

m&^y^mn'&mykmwt-? ? * *s ^ At^i ii»bfe. sssti 

lii/'JA^Jl/7DY^7 7^ -(iStiJ* n-^dr-tfy : #&x^;i/ 
=2:lv/v)fcT*H« U3.4g(43%)©^Mlb£tJ£&fe*Sfi Htff;. 
IC«##r<iI m/z 324(M + ); 1 H-NMR (400MHz, CDC1 3 ) 6*3.87 (3H, s), 
4.72 (2H, d, J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(mmm 37-38) 

nnm 36 1 mmt iti 4 oitetm&mit* 



<m4> 
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R 1 


R 2 


R 4 


R 5 


R«tt*T« (m/z) 


37 


4-CF 3 


SPh 


0CH 3 




517 (M*) 


38 


4-CF 3 


SCH 2 Ph 


OCH3 


C 2 H 5 


531 («*) 



(ISMA! 39-41) 








R' 


R 2 


R 4 








39 


4 


-CF 3 


SC 2 H 5 


OCH3 


155.0-157.0 


C 21 H 22 F 3 NO,S 




C57.13.H5. 02, N3. 17 
C56.79.H4.89.N3.15 


40 


4* 


"CF 3 


SPh 


OCH3 


130.0-131.5 


C 25 H 22 F 3 N0 4 S 




C61.34.H4.53.N2.86 
C61.08.H4.45.N2.82 


41 


4- 


-CF 3 


SCH 2 Ph 


OCH3 


Foam 


C 21 H 22 F 3 NO,S 


ill 


C62.02.H4.80.N2.78 
C62.39.H5.03.N2.72 



(##0>J 3) 
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5-*;u 5 )\/-2-M. b v$ 1.76g, 9. 77mmol )^>V)VZfU 
* K( 1.26ml, 10. 3mmolh ft M?km * U 0 A (2. 94g, 29.3ramol )R 7J 
N,N->*^ LT I Y 40ml ft *g£ b^i&l;: T 4B$f§if 

If*##f1ii m/z 270(M + );S4,£ 58.5-59.5°C. 

5-*;i/ ^ ;i/-2-* h ^r*>$jaSK^> v;K1.10g,4.07mmol)i:^ * 
J - )]/ 30ml ft jg £ b . *tt«#T*jRfbtf£JR:*- h U ^ A 
(155mg,4.10mmol)ft^*-roijp^fc 0 2K#T 2 ^^jt#^7X7K * £ 
Sf, lmol/l Bm^^UT-JSffi Ufco fflffiSftftzkx 

ISIPA**-CiiJls»«»t*5ttt^ h U ^At-^i Ul.llg(99%) 

&tz 5-t Kn*$/* 5 L ;i/-2-^ h *'>$Ifi^>^;vtS^^ 
5" 1/ > 100ml ftrg^ *#«#Tt: 'J ^ >(660ml , 8. 16mmol )& £>* 
M 7k m ffi. (460ml,4.88mmol) , N,N- V * * )l T 5. J M >J V > 
(25mg,0.205mmol)ftJPx.-^M^bfco S/^wSft lmol/l 

h 'J V A7k^M> ffiW&iSTk'T? b 'J t> A T* 

f6*bfc«a«U 1.27g(99%)<7>£jg<b£$Jfta8£to#$l£ LXn 

Wmfrffim m/z 314(M 4 ); 'H-NMR (400MHz, CDC1 3 ) 52.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (1H, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (1H, d, J = 2.4 Hz). 

(mmm \i) 

3-(3-^<> 2JkJ^L2*Jk2E^Jkziz* h*i/y ± 
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5- T -fe h * is * ? )V -2- * h * is £ M, S Wt ^ > ^* ^ 
(630mg,2.00mmolK * ;i/ h 'J^ f 'J /Vy ^ f j^r >7t 
^-;K730mg,4.02Mol)x|g*»«fl3P<^ 1/ > 25ml §Sp l7Jl/3> 
iaiTilii?^^ 9 s*t A(45mg,0.202mmol)£;&0;L 6 B#HgiS 

Sfc*i bffltfc UfcoSIS^fcfcS' 0*^^07^77^ -(»m« n- 
: Sfixf j^8:lv/v)Cttib, 131mg( 18%)© itM<b £ 
UTff fcoIiMI m/z 356(M f ); l H-NMR (400MHz, 
CDC1 3 ) 51.16 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 7.20 (1H, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (1H, d, J = 2.4 Hz). 

(nmm 43) 

3-(3-^>y;^Jry*jl/^^;i/-4-y Ky7 x - )V )-2, 2-^ * 
3-fr7nV*>m* ^M310mg,0.870mjDol)£ J -frtr h 9 t 
h* o 7 7 >ffi 1 : 1 CD it CD & 7ml CiiPb, 10%^ 5 v 0 A JH 

n&frtitm m/z 266(M t ); 1 H-NMR (400MHz, CDC1 3 ) (5 1.18 (6H, s), 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (1H, d,J = 8.3 
Hz), 7.31 (1H, dd,J - 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (1H, br s). 
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(mmm 44) 

3-T4-y h ± ->-3-TN-rr4-( h 'J7^tP^^)7i^;H^iH 

3-(3-#;i/***^-4-p< h 3^>7 x-;v)-2,2-^^ ^;i/7*p tr^-> 

&p< ^M204mg, 0.766mmolK h >; x^;!// 7 ^ >( 135ml, 0.969mmolh 

7 u D^^x^;u(82.0ml, 0.843mmolK 4-( h 'J 7il/tn 

^> ^>';i/T ^ >( 120ml, 0.842mmol)S^*^7X^ 7 u n * 7 > 8m\ % 

mmmi tmm<nwitf*fio z tiz&t) , 309mg(95%) ® ii 

K«##rtfi m/z 423(M + ); 'H-NMR (400MHz, CDC1 3 ) 6 1.18 (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.3 Hz), 7.20 (1H, dd, J = 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (1H, d, 
J = 2.4 Hz) , 8.29 (1H, br s). 

(mmm 45) 

3-[4-p< b *»>-3-[N-[[4-( h U 7 u t ?)l)7 x 
73 )l -i )V ] 7 n^]-2,2-y7fi^D ¥*>m 

3_[ 4 _^ h ^. > _3_[ N _[[ 4 _( h \) 7 fr-fu *?)]/)7 * ?-)]/] 
*;i//^^l/]7i-;H-2,2-y^f jl/7'Dt^>|^ ^M300mg, 
0.708mmol;^Jg^J 47), x * 7 - )V ( 5ml K 10%7k^fb ± h U t> A 7k 
(2ml) fcffll^ ^M^iJ 22 £ |SU§<Dl£ft O 206mg (90%) 
Mfe^alO^Mih^tl^ff fzo m& 151. 0-152. 0°C; 

nmftmm m/ z 409(m + ) ; 

TtmfttirW. C 21 H 22 F 3 N0 4 (409.40): 
fHHfc C, 61.61; H, 5.42; N, 3.42. 

nmm c, 61.68; h, 5.45; n, 3.48.; 
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'H-NMR (400MHz, DMS0-d 6 ) 51.06 (6H, s), 2.96 (2H, s),3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.25 (1H, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (1H, d, J = 7.8 
Hz), 8.80 (1H, t, J = 5.9 Hz) , 12.24 (1H, s). 

4) 

(S)-4-^>->*;i/-3-7f- U )l-2-**yv 'Jy7> 

(S)-4-^ > V )l<-2-* * V "J U V J y (2.26g,15.0mfflol)^^7K^ 
h7tF077> 30ml bs >#HimT-78 0 C HtfJSP b 

tzo mwr i.6moi/i <d n-7 >i v 9- v a (d ^ * v > mm 

(10.3ml, 16. 5mmol)£ 10 #W±fr T b, ^ CD £ £ 3 0 frmW 
Ltzo&lZ 73- 'j ;i/7 D "J K (1.56ml, 15. Ommol ) £ l#7k 5P ^th'D 
7 5 > 30ml CiiPb 10#U±7>ttT}i§T b 30 #H#^iSl3T 3 

A^*D?hy77^-(»lii« n-^dri7->:^M^^;i/ = l:lv/v) 
KTfcK U 3.64g(98%)<D||M4b&^£M&ifit»£ btf fee 
Jl*#*frtfl m/z 247(M + ). 

(HifctfiJ 46) 

(+ )-2-Ji^;i/-3-[4-^ b * v-3-[N-rr4-( MJ_7jMlP^_Oil7_x 

(S)-4-^> v;i/-3-7*^ <J ;i/-2-^-^rit v 'J yy >(l.65g,6.68mmol) 
*ftft7km<b*?- U V 22ml \Z.mts> bs 7-;i/=i'>#ISmT-74 0 C(C^a] 
bfeo MJxfj|/7; >(l.llml,8.02imol)*ibn*.fc& l.0mol/l © 
^7^/1/*' U )l b D 7 7— h (DMitt =9- V > mWii 7.35ml, 7. 35mmol) 



WO 00/75103 



PCT/JPOO/03707 



47 

£ 15afrl*T*TL50&«#l,fc.lfeCi!K*T* 50 #Jf#f£-75°C 
ic ft £P b fc o & £ 5- * ;u s ;u -2- * V * > £ A # B ^ > V 
(1.81g,6.68minol)£flB;d<jfi{b;* ? U > 56.5ml U 20 ftfrtt X 

ffiT bfeo-75°C{3T 1.5l$|ffl«8i«*ttT2l6H«# Ufco* * 7 - 
;i/ 30ml N U >K«8»& 16.7ml SV SOXjaK'fb*** 7.3ml «fc D ^ 3 

flnxHi;: 0°C(ct 30#«#Ufco K/SJft*3k*£££*'fb 

t kz*&mLmffibtzo v *> v * z v y ? y 4 -(& 

&m n-^*V> : mm^?)l=3:2v/v)l,zxmmv, 1.36g(39%)CD 
(4S)-3-[3-(3-^> i?)V**i/l3)1/'K-)\/-i-J- h *S/7 i-;i/)-2- 

ifih3-t KD + ^ro t^--;i/]-4-^> ^;i/-2-^^r-9- ^ u ^ y ■ 

M*##fffi: m/z 518(M+1 ) + . 

^(C(4S)-3-[3-(3-^>^;i/^^r^>*;i/^-;i/-4-^ h ^r^>7 x- 
;i/)-2-x^-;b-3-h F D Jf y 7 D t * x ;U ]-4-^ > ^ ;i/-2-^* 3r V V 
U ^7 >(1.35g,2.61mmol)h h 'J 7il/^DSl 22ml &j>K#TiB£ U 
h iJxfjl/^>7 >( 3. 95ml, 26. lmmol)£ 5 # frtt T 2JD * „ tK^T 
1 B»HB«#U&fcMT 4 Bffl«#Ufco EJE&tt«BllrU a^t) 
& 0.5mol/l Tkmfci- b 'J ^ A7kv^^^(3?£^s^^x^;i/T*^^b 

ifcfr&JRzfcflEl&T^* 7 Atgji LSfll bT 1.34g Office?) 
(4S)-3-[3-(3-*;i/#*$/-4-.rf h *^>7 i-iH-2-if iV7D 

ffl«©(4S)-3-[3-(3-* -4-.* r *i/7 x - ;i/ )-2-x ^ ;u 

7*D t^--;u]-4-^c> Sx*;i/-2-# Jr+J- v y v y >(1.34gK h'Jxf 
^7^ >(435ml,3.13mmolh 7 □ P ? M 275ml , 2. 87mmol ) s 
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4-( h 7 )]/-& D * ?))/ )^>i?)l7 I >(686mg,3.92inmol)St>*^'fb 

**\s> 33mi mmm i trnmomitzfi? z tiz& »> 

86Omg(58%)0(4S)-3-[2-3if-;i/-3-[4-^ h * *>-3-[N-[ [4-( h D 7 ;i/ 

jl/]-4-^>yjl/-2-t^ritV'J v7 >£M£*&3fc£ b T f# o 
Hg##fll m/z 568(M + ); 'H-NMR (400MHz, CDC1 3 ) £0.98 (3H, t, 
J = 7.3 Hz), 1.58-1 .65 (1H, m), 1 .80-1 .87 (1H, m), 2.71 (1H, dd,J 
= 13.2, 9.8 Hz), 2.78 (1H, dd.J = 13.2, 6.4 Hz), 3.00 (1H, dd,J 
= 13.7, 8.3 Hz), 3.30 (1H, dd.J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (1H, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (1H, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (1H, d, J = 2.5 Hz), 8.24 
(1H, t, J = 5.9 Hz). 

(4S)-3-[2-^^;i/-3-[4-^ h^ry-3-[N-[[4-( h V 7 O ^ ) 
7 x-;i/]^ 3-)i]t> )\sJ^=Ej ;i/]7 i - ;i/]7o t: -)i ]-4-^ > V 
)l-2-**W V V 7 >(860mg, 1 . 51mmol )RXfy L h^b F n 7 7 > 
h 7k ©ig£iS&(4: lv/v)8ml * *I£ 17^3 > Sf&^7k^ b o 

mmm<t7km7k 6iimi £ 2 7>T-»n^^s(3 7K^^';f-7A 1 

TkfOtJ lOlmg &7k 2.7ml b 2 # frit T #n X. £ „ 1 BtP^Tk^H 

W&Wm.m± h U 7 A 7 7kf0t>£ 4ml © 7k 13 ^ 7> b T flD X. 0°CT' 5 

fflffl&£fiaft:£E*T-ifc#&ftfzkflS& t 7** S/ 7 At^i bit fig b 
fco^®^tcifKx^;i/i: n-^*tf>£;(jn£l©ilfc£H^125mg(20X) 

BL& 128. 0- 130. 0°C; f?S##ffii m/z409(M + ); 
7cSt##ria C 21 H 22 F 3 N0 4 (409.40): 

C, 61.61; H, 5.42; N, 3.42. 
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mmm c, 6i .48; h, 5.40; n, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) 50.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (1H, m), 2.77 (1H, dd,J = 13.7, 6.4 Hz), 2.96 
(1H, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 
ttmitm [a] D 25 +23 °(C 0.4, MeOH); 88% e.e.(Chiral 

PAC AD £ m ^ tz HPLC £ J; * ) 

(mmm 47-48) 
<n 6> 



0 


O 






R* 







R 2 


R 4 


R 5 




47 


/-C 3 H 7 


OCH3 


C 2 H 5 


294 (M*) 


48 




OCH3 


C 2 H 5 


308 on 



(mmm 49-94) 

7 tmmizLx 



7 <7Mb£rtJ£f#£ 



<H 7> 
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R 1 


R* 


R* 


R s 




49 


4-CF 3 




0CH 3 


C 2 H 5 


451 or> 


50 


4-OPh 




0CH 3 


C 2 H 5 


475 (M*) 


51 


4-0CH 2 Ph 


/7-C3H7 


0CH 3 


C 2 H 5 


489 01*) 


52 


4-Ph 


/7-C3H7 


OCH3 


C 2 H 5 


459 («*) 


53 


4-CF 3 


i-C,H 7 


0CH 3 


C 2 H 5 


451 (»+) 


54 


4-OPh 


/-C 3 H 7 


0CH 3 


C 2 H 5 


475 


55 


4-0CH 2 Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


489 (M*) 


56 


4-Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


459 (■*) 


57 


4-CF 3 


/»-C«H 9 


OCH3 


C 2 H 5 


465 Of) 


58 


4-OPh 


n-C A H g 


0CH 3 


C 2 H 5 


489 (■*) 


59 


4-0CH 2 Ph 


/M3 4 H 9 


0CH 3 


C 2 H 5 


503 (M 4 ) 


60 


4-Ph 


/7—C4H9 


0CH 3 


C 2 H S 


473 <* + ) 


61 


2-OPh 


C 2 H 5 


OCH3 


0 2 H 5 


461 (UT) 


62 


3-OPh 


C 2 H 5 


0CH 3 


C 2 H 5 


461 (■*) 


63 


2-OPh 


tt— C3H7 


0CH 3 


C 2 H 5 


475 (**) 


64 


3-OPh 


C3H7 


0CH 3 


C 2 H 5 


475 (»*) 
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R 1 


R 


K 


R 5 
It 




65 


4-OPh (4-CH 3 ) 


C,H 5 


OCH3 


C 2 H S 


475 (H ) 


66 


4-OPh (3-CH 3 ) 


C 2 H 5 


OCN3 


C 2 H 5 


475 (M ) 


67 


4-OPh (2-CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


475 GO 


68 


4-OPh (4-CI) 


C 2 H 5 


OCH3 


C 2 H 5 


495 (i + ) 


eg 


4-OPh (3-CI) 


C 2 H 5 


OCH3 


C 2 H 5 


495 (1*) 


70 


4-OPh (4-F) 


C 2 H 5 


OCH3 


C 2 H 5 


479 («*) 


/I 


A nPh (A— flr ^ 




OCH3 




539 (M + ) 


72 


4-0Ph(4-OCH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


491 <M + ) 


73 


4-OPh (3-0CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


491 (« + ) 


74 


4-OPh (2-0CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


491 (T) 


75 


4-OPh (4-CH3) 




OCH3 


C 2 H 5 


489 


76 


4-OPh O-CH3) 


/7-C3H7 


OCH3 


C 2 H 5 


489 


77 


4-OPh (2-CH 3 ) 




OCH3 


C 2 H 5 


489 (if) 


78 


4-OPh (3-CI) 


"-C3H7 


OCH3 


C 2 H 5 


509 (H + ) 


79 


4-OPh (4-OCH3) 


/7-C3H7 


OCH3 


C 2 H 5 


505 (i*) 


80 


4-OPh (3-OCH3) 


/r-C 3 H7 


OCH3 


C 2 H 5 


505 (lT) 


81 


4-OPh (2-OCH3) 


/7-C3H7 


OCH3 


C 2 H 5 • 


505 OT) 





R 1 


R 2 


R 4 


R 5 


H«»«T(i (m/z) 


82 


4-OPh (4-F) 


/7-O3H7 


OCHj 


C t H s 


493 (II*) 


83 


4-OPh (4-Br) 


n-C,H 7 


0CH s 


C 2 H S 


553 (M*) 


84 


4-OCF3 




OCHj 


C 2 H 5 


467 (II*) 


85 


4-CH3 


/»-C 3 H 7 


OCH 3 


C 2 H S 


397 (If) 


86 


4-OCH3 


«-C 3 H 7 


OCH3 


C 2 H S 


413 (m*) 


87 


4-Ph (4-CI) 


"-C 3 H, 


0CH, 


C 2 H 5 


493 (y + ) 


88 


4-Ph (4-CH3) 


/H5 3 H, 


OCHj 


C 2 H 5 


473 (M*) 


89 


4-Ph(4-0CH 3 ) 


*-C 3 H 7 


OCH3 


C 2 H 5 


489 (M*) 


90 


4-0CH 2 Ph(4-CI) 


"-O3H7 


0CH 3 


C 2 H 5 


523 (II*) 


91 


4-0CH 2 Ph (4-CH3) 


/7-C 3 H 7 


OCH3 


C 2 H 5 


503 (II*) 


92 


4-OPh (2-F) 


n-0 3 H-, 


OCHj 


C 2 H & 


493 (II*) 


93 


4-OPh (2-OC 2 H 5 ) 


n-C 3 H 7 


OCHj 


C 2 H S 


519 (M*) 


94 


4-OPh (2-C 2 H 5 ) 


/»-C 3 H 7 


OCHj 


C 2 H 5 


503 (II*) 



(mmm 95-141) 
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R 1 


R 2 


R 4 


j&£(°C) 






95 


4-CF3 


n-C 3 H 3 


OCH 3 


147 


C 22 H 24 F 3 N0 4 


ttSfi;C62.40,H5.71,N3.31 
HaHI:C62.33,H5.65.N3.39 


96 


4-OPh 


n-C 3 H 7 


OCH 3 


117 


C 27 H 29 N0 5 


ft g{I;C72 46.H6.53,N3.13 
Sia»Hi;C72.31 f H6.56,N3.28 


97 


4-OCH 2 Ph 


n-C 3 H 7 


OCH 3 


111-112 


C 28 H 31 N0 5 


ti"S:fil;C72.86,H6.77 ? N3.03 
H»lfil;C72.77.H6.76.N3.10 


98 


4-Ph 


n-C 3 H 7 


OCH 3 


160-162 


C 27 H 29 N0 4 - 
1/10H 2 0 


tffiM;C74.84,H6.79 ? N3.23 
3! 8flfi!;C 74.76, H6. 81 .N3.37 


99 


4-CF3 


i-C 3 H 7 


OCH 3 


174-175 


C 22 H 24 F 3 N0 4 


ff-g(l;C62.40,H5.71,N3.31 
HSHI;C62.42.H5.81,N3.34 


100 


4-OPh 


t-C 3 H 7 


OCH 3 


146-147 


C 27 H 29 N0 5 


tfgte;C72.46.H6.53,N3.13 
H8*te;C72.43.H6.60,N3.15 


101 


4-OCH 2 Ph 


i-C 3 H 7 


OCH3 


139-140 


C 28 H 3I N0 5 


ftSffi;C72.86,H6.77.N3.03 
S£J11:C72.75.H6.75.N3.07 


102 


4-Ph 


i-C 3 H 7 


OCH 3 


157 


C 27 H 29 N0 4 


ftgte;C75.15.H6.77.N3.25 
S6 9Hg:C 75.02. H6. 75, N3. 22 


103 


4-CF3 


n-C 4 H 9 


OCH3 


150 


C 23 H 26 F 3 N0 4 


ftgte;C63.15.H5.99,N3.20 
H$Ht;C63.25,H5.95,N3.26 


104 


4-OPh 


n-C 4 H 9 


OCH3 


141-143 


C 29 H 31 N0 5 


fti:fi;C72.86,H6.77,N3.03 
H&fi£;C72.69.H6.82.N3.05 


105 


4-OCH 2 Ph 


n-C 4 H 9 


OCH 3 


137-138 


C 29 H 33 N0 5 - 
1/10H 2 0 


ttSfil;C72.96.H7.01.N2.93 
9ISlHl;C72.85.H7.01 f N2.99 


106 


4-Ph 


n~C 4 H 9 


OCH3 


135-136 


C 28 H 3) N0 4 


ft3L<I;C75.48,H7.01.N3.14 
H $*fiI:C75.33.H7.02,N3.23 
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^ tfc (Ell 

^ as i7s 


pi 


rt 


a* 




TP Tl it 




107 


4-OPh 
(4-CH ) 


C 2 H 5 


OCH3 


126-127 


C 27 H 29 NO s 


ftS:<i;C72.46,H6.53,N3.13' 

^ Sii ttSi . r* "7 0 9*7 kq mo in 
sE: Jh'J 1© ;0 /2.Z /, no. 53, No. 1 0 


108 


4-OPh 
(3-CH 3 ) 


C,H 5 


OCH 3 


120-121 


C 27 H 29 N0 5 


tf^M;C72.46.H6.53,N3.13 

S£ 21 ^ • P 7 9 47 H fi 411 M 7 1f) 


109 


4-OPh 
(2-CH3) 


C 2 H 5 


OCH3 


142-143 


C 27 H 29 NO s 


fi"gte;C72.46.H6.53.N3.13 


110 


4-OPh 
(4-CI) 


C 2 H 5 


OCH3 


143-144 


C 2s H 26 CIN0 5 


f|-£<I;C66.73,H5.60,N2.99 


111 


4-OPh 


C 2 H 5 


OCH 3 


131-132 


C 28 H 28 CIN0 5 


thSM;C66.73,H5.60.N2.99 
J€ fiI;C66.68,H5.56 t N3.00 


112 


4-OPh 


C 2 H S 


OCH3 


137-139 


C 26 H 2 ,FN0 5 


tf@©;C69.1 7,H5.80.N3.10 
H 8HI;C69.09,H5.85,N3.12 


113 


4-OPh 


C 2 H S 


OCH 3 


148-149 


C 2a H 28 BrN0 5 


ftgte.C60.95.H5.11.N2.73 
HaHI;C61.02.H5.09,N2.78 


114 


4-OPh 
(4-OCH3) 


C 2 H 5 


OCH3 


124-125 


C 27 H 29 N0 6 


ftgfiI;C69.96,n6.31,N3.02 
Haa®;C69.68,H6.29,N3.06 


115 


4-OPh 

/ 0 _ 0 /"* i_i \ 
U UUH 3 ; 


C 2 H S 


OCH3 


112-113 


C 27 H 29 N0 6 


ftgte;C69.96.H6.31.N3.02 
HSHi;C69.75,H6.25 1 N3.04 


116 


4-OPh 
(2-OCH 3 ) 


C 2 H 5 


OCH3 


124-125 


C 2 ,H 29 N0 6 - 
1/1 oh n 


ftg®;C69.69,H6.33.N3.01 
35 /f£ . r» c n c 0 uc 00 mo qo 


117 


4-OPh 
(4-CH 3 ) 


n-C 3 H 7 


OCH3 


139-141 


C 28 H 3I N0 5 


ft^iS;C72.86.H6.77,N3.03 


118 


4-OPh 

O-CH3) 


n-C 3 H 7 


OCH3 


102-103 


C 28 H 3 ,NO s - 

1 /I OH O 


tf^{i;C72.58,H6.79.N3.02 
^ 38 fife . 0 7 0 a 1 uk no mo no 


119 


4-OPh 

u 0 n 3 / 


n-C 3 H 7 


OCH3 


114 


C 28 H 3 ,N0 5 


ttS:fi;C72.86.H6.77.N3.03 
H S9 ll.C72.83,H6.83,N3.1 2 


120 


4-OPh 
(3-CI) 


n-C 3 H, 


OCH3 


101-102 


C 27 H 28 CIN0 5 


tf^Lffi;C67.28 f H5.86,N2.91 
HS*ffi;C6 7.23.H5.80,N2.90 


121 


4-OPh 
(4-OCH3) 


n-C 3 H, 


OCH3 


124-125 


C 28 H 3I N0 8 


ff-aifI;C70.42.H6.54,N2.93 
H$H1;C70.36.H6.57.N2.99 


122 


4-OPh 
(3-OCH3) 


n-C 3 H, 


OCH 3 


92-93 


C 28 H 3 ,N0 8 


ft^te:C70.42,H6.54.N2.93 
SSHI;C70.13,H6.64,N2.87 


123 


4-OPh 
(2-OCH3) 


n-C 3 H 7 


OCH3 


124-125 


C 29 H 3I N0 8 - 
1/10H 2 0 


ftWte;C70.16,H6.56.N2.92 
H$Hi;C70.07.H6.61,N2.92 
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Sttfll R 1 R 2 R 4 7jk&l£ SU§#*r(%) 

124 4-OPh n-C 3 H 7 OCH 3 148-149 C 27 H 28 FN0 5 ft & fi ;C69.66.H6.06.N3.0 1 

(4-F) Ha!ffi;C69.36,H6.O6 f N3.02 

125 4-OPh n-C 3 H 7 OCH 3 153-154 C 27 H 28 BrN0 5 ff U fl :C6 1 .60.H5.36.N2.66 
(4-Br) SSlffi;C61.57.H5.31,N2.70 

126 4-OCF 3 n-C 3 H 7 OCH 3 126-127 C 22 H 24 F 3 N0 5 ft W ;C60. 1 3.H5.51 ,N3.1 9 

Ha®:C59.86.H5.50,N3.16 

127 4-CH 3 n-C 3 H 7 OCH 3 115-116 C 22 H 27 N0 4 ft % ffi ;C71 .52.H7.37.N3.79 

Ha<l;C71.30,H7.36,N3.74 

128 4-OCH 3 n-C 3 H 7 OCH 3 149-150 C 22 H 27 N0 5 - ft 3HS :C68.23,H7.08,N3.62 

1/10H 2 0 H8HI;C68.21.H7.10.N3.60 

129 4-Ph n-C 3 H 7 OCH 3 163-164 C 27 H 28 CIN0 4 ft W- M;C69.59.H6.06 f N3.01 
(4-Cl) $HM;C69.55.H6.03.N3.03 

130 4-Ph n-C 3 H 7 OCH 3 155-156 C 28 H 3t N0 4 tt U M;C75.48,H7.01 ,N3.1 4 
(4-CH 3 ) H&te;C75.46.H7.05,N3.10 

131 4-Ph n-C 3 H 7 OCH 3 146-147 C 28 H 3I N0 5 ff M- <S ;C72.86.H6.77.N3.03 
(4-OCH3) HaM:C72.77,H6.77,N3.01 

132 4-OCH 2 Ph n-C 3 H 7 OCH 3 128-129 C 28 H 30 CINO 5 ft JIM :C6 7.80. H6. 1 0.N2.82 

(4-CI) Ha)ii;C6 7.78.H6.05.N2.85 

133 4-OCH 2 Ph n-C 3 H 7 OCH 3 118-119 C 29 H 33 N0 5 ft % ffi :C73.24,H6.99.N2.95 

(4-CH 3 ) H8HI;C73.1 1 .H6.90.N2.96 

134 4-CF 3 C 2 H S OC 2 H 5 119-120 C 22 H 24 F 3 N0 4 It % iI;C62.40,H5.71 .N3.3 1 

H$HS;C62.33,H5.70,N3.32 

135 2-OPh C 2 H S OCH 3 146-147 C 26 H 27 N0 5 ft % ft ;C72.04.H6.28.N3.23 

S$H1;C71.90,H6.32.N3.23 

136 2-OPh n-C 3 H 7 OCH 3 111-113 C 27 H 29 N0 5 ft U ft;C72.46,H6.53.N3.1 3 

HSHI;C72.53,H6.49,N3.11 

137 3-OPh C 2 H 5 OCH 3 91 -92 C 26 H 27 N0 5 ft M it ;C72.04,H6.28,N3.23 

US? te:C 71.93, H6. 24, N3.29 

138 3-OPh n-C 3 H 7 OCH 3 111-112 C 27 H 29 N0 5 ft ^ M;C72.46,H6.53,N3.1 3 

3t$iH£;C72.40,H6.59,N3.17 

139 4-OPh n-C 3 H 7 OCH 3 105-106 C 27 H 28 FN0 5 ft W fl ;C69.66.H6.06,N3.0 1 

(2-F) H 38 fiI;C69.66,H6.05,N3.05 

140 4-OPh n-C 3 H 7 OCH 3 121-123 C 29 H 33 N0 6 - ft & {I;C70.60,H6.78,N2.84 
(2-OC 2 H 5 ) 1/10H 2 0 HafI:C70.33.H6.78.N2.84 

141 4-OPh n-C 3 H 7 0CH 3 113-115 C 29 H 33 N0 5 ft % M ;C73.24.H6.99,N2.95 
(2-C 2 H 5 ) HSJfI;C73.10,H6.98,N3.04 

(mmm 142-144) — 
mmm 42 t mmiz brm 9 oit^^^ntzo 

<m 9> 
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R* 


R 3 


R 4 


R 5 


M#*rtt(«/z) 


142 


CH 3 


C 2 H $ 


0CH 3 


C 2 H S 


384 (M*) 


143 


C,H 5 


C 2 H 5 


OCH, 


C*H 5 


398 (M*) 


144 


CH 2 CF 3 


H 


0CH 3 


C 2 H 5 


424 (M*) 



(il^J 145- 147) 
<n 10> 



0 




HO if 


! *Y^><Sor 5 




^ R 1 R 3 


R< 







R* 


R 3 


R 4 


R s 


St*##HI(m/z) 


145 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


294 (M + ) 


146 


C 2 H 5 


C 2 H 5 


OCH, 


C 2 H 5 


308 (M + ) 


147 


CHjCF 3 


H 


OCH, 


C 2 H 5 


334 (M*) 
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(mmm 148-153) 

mmm 44 1 mmt lth 11 <D4t&vo*ntzo 
<n n> 





0 




^vCxSor 5 

^ R 2 R 3 


R 4 







R' 


R 2 


R 3 


R 4 


R 5 


(m/z) 


148 


4-CF3 


C 2 H 5 


C 2 H 5 


OCH3 


C 2 H 5 


465 Of) 


149 


4-OPh 


C 2 H 5 


C 2 H 5 


OCH3 


C 2 H 5 


489 (ft) 


150 


4-CF3 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


451 (M*) 


151 


4-OPh 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


475 Oft 


152 


4-CF3 


CH 2 CF 3 


H 


OCH3 


C 2 H 5 


491 (ft) 


153 


4-OPh 


CH2CF3 


H 


0CH 3 


C 2 H 5 


515 (M + ) 



(nmm 154- 159) 

mmm 20 tmmizLrm 12 (Dit&wzmtzo 



<lt 12> 
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o 












R 2 R 3 









SIM 




R 1 


R 2 


R 3 


R 4 


MACK) 




TT , "Tn „, ssss 


154 


4 


-CF 3 


C 2 H 5 


C 2 H 5 


OCH 3 


156-157 


C 23 H 26 F 3 N0 4 


mmm 


;C63.15,H5.99,N3.20 
;C63.04,H5.93.N3.16 


155 


4- 


-OPh 


C 2 H 5 


C 2 H 5 


OCH 3 


144-145 


C 28 H 31 N0 5 - 
1/4H 2 0 


ttn 
mmm 


;C72.16.H6.81,N3.01 
;C72.04.H6.81,N3.07 


156 


4 


-CF 3 


CH 3 


C 2 H 5 


OCH 3 


167-168 


C 22 H 24 F 3 N0 4 


tf-jni 
mmm 


C62.40.H5.71.N3.31 
C62.33.H5.78.N3.30 


157 


4- 


OPh 


CH 3 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 N0 5 


mmm 


C72.46.H6.53.N3.13 
C72.38.H6.43.N3.09 


158 


4- 


-CF 3 


CH 2 CF 3 


H 


OCH 3 


120-121 


C 2l H 19 F 8 N0 4 


ttmm 
mmm-. 


C54.43.H4.13.N3.02 
C54.37.H4.19.N3.07 


159 


4- 


OPh 


CH 2 CF 3 


H 


OCH 3 


1 19-120 


C 26 H 24 F 3 N0 5 


tt*ft: 

mmm. 


C64.06.H4.96.N2.87 
C63.96.H5.04.N2.90 



[3(2S),4S]-3-[2-Ji^;i/-3-[4-^ h =fr v-3-[N-[[4-( h U 7)l*n* 
± )V ) y x =. )i 1 * ^ )]/ ] ± jy ^ j )y ] y x n ;u ] •? p h' # - ;u ] -4- 
^ > v ;u t|- ^ g; y u y > -2-^- > 

(±)-2-jif-;i/-3-[4-^ h **>-3-[N-[[4-( h <j "7 o ^ 
7x-;i/]^f ;i/]*jw^^;v]7x-;i/]7o 
11-162235) (26. 8g, 65.6mmol ) t flftTkf- h7th'D77> 34ml £ 7 
i^">IHTg^L, *!^IitTMJif^7; > (9.14ml, 
65.8mmolK tf a* n -< ;i/ y a =y << K (8.07ml, 65.6mmol )£i&T ^ 

^^(CTtK^T t-^" h * > K 7b 'J -7 A(8.83g, 78. 7mmol ) t %&7k "r 
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h7t F07?> 88ml §7il'J : >f ffl^TIn I, (S)-4-^ > $7 ;U 
# v* U ^ >-2-^ >(13.9g, 78.7mmol)£Ji#7j<er h?tFD77 
> 70ml fc^fr bTiif T bfco iTH7t 45 # if # b o ^fCftlC 
bferl^^K^^rt^T;^" >M^T^M b&# £iiST 

yj^D?^77^ n-^^-it > :g^x^;u=3:2v/v,' 

ftiCJ£fcp< =$- \y > : ^ * y -;U = 15:lv/v)(CTM^ U 15.2g(41%) 

£3iJ&U ^V7D tr;i/^-^;bT-^#^^i^ b 5.62g(15%)© g 
nmfrtifm m/z 568(M + ). 

(S)-( + )-2-x^;i/-3-f4-^ Ky-3-[N-[[4-( h 'j7J^P^f 

7 x - ;p ] p< ^ ;i/ 1 # ;i/ ;i/ ] 7 x x )v ] y p e ± y m. 

[3(2S),4S]-3-[2-x^^-3-[4-^ h * f>-3-[N-[ [4-( h 'J 

^> v^^tf V* D ^ >-2-tf >(90.9g, 0.160mol)fcT- h 7 b F d 
7 5 > ^TkcDfM^vt^ (4:lv/v)802ml 7 ;i/ > g & & 7.K 

ftbfco if#T 30^^^7X^7^(63.7011, 0.630mol)£ 5 #T-*iT 
bfeo &(:i7j<iHb U ^ -7 A --7.kfntj(10.7g, 0.256mol)£ 267ml © 
Tktz^^ b 5 ^T-IT bfeo gi:^}tTm^}|jfl/feo fifSfct 
64%Mfi?t^7k^7" h U <7A(102g, 0.627mol)£ 401ml (D7klZ®frLm 
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^*-9->tziQ^^»^^»Sbfcotff m bfc*sn&tt3K b«** ufeo 

BlifiKOfi^iSK (4:lv/v) fSiiBifc&&E**b 52.4g(80%) 

ifc^ 128- 130°C; 
R*#tffffl m/z 409(M*); 
7cm^tffffi[(%) C 21 H 22 F 3 N0 4 (409.40): 
fHH£ C, 61.61; H, 5.42; N, 3.42. 
£38 ft C, 61.41; H, 5.44; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) SO. 95 (3H, dd,J = 7.3, 7.3Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 ( 1H, m), 2.77 (1H, dd,J = 13.7, 6.3 Hz), 2.96 
(1H, dd,J - 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (1H, br s), 4.72 
(2H, d, J = 5.9 Hz), 6. 90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (1H, d, J = 2.4 Hz) , 8.34 (1H, t, J = 5.9 Hz). 
itmtftm [a] D 25 +24 °(C 0.8, MeOH); 

tt^il 99% e.e.(CHIRALl PAK AD 0. 0046 x 0. 25m, ®tiAWL ; n- 
^^rit y : J V 7d;w : h D y jl* 0 1^ = 80:20:0.2, & 
; 298nm, ~h =? A^jg ; 30°C, MM ; l.OOml/min). 

(mmm 162) 

(R)-3-(l-yt u P 1 ;i/)-4-^> Vjk£*V^l ] ) > 

t-7^yF*'J tf A(2.47g, 22. Ommol ) 1 18* h?hh*D77 
> 50ml £T;i/P >^i^Tl^ b.7K^}t#T(R)-4-^>^;i/^^ 
W ] ) :>*>-2-;t >(3.55g, 20. Ommol )£J&7kx h?tFn77> 30ml 
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Ci^lTlTLfco 30 n-n K 

(2.60ml, 21.9mmol)£fl#7k-r h?hFD77> 20ml UTiT 
Ufeo i8T&TI£ 1 B#F^Jf# U £Jfc«fcl&»*Hb7 , > : E-* A7JC 

ibfe, mm®**/ *y;u* D t h ^ 7 a -(mmm n-^*y 

y : ifixf ;i/=4:lv/v)i:tii I, 5.06g(97%)CD g ft it <® Z $H 
K*##fil m/z 261(M + ). 
(HfliBfll 163) 

5-t KD^^^?^-2-^ h^r^$lii^>y;K#if 11- 
162235)05. 5g, 56. 9mmol ) t r- ;i/ 300ml * rg£ U > tK^^ 

#TH#Mb U >(2.0ml, 21.1mmol)£?iT £ & £ 1 B# RB ift # L fc o. 

SJi&sl^^Tlcsjn^x-T-^Ji &#su u fee tgfn 

*S!t L 12.7g(66%)© B&Mh&M%m&7' 'J XAi ^ Vxntz o 
WMfrffim m/z 334, 336(M + ). 

(H«|J 164) 

[3(2S),4Rl-3-[2-n-7°P b-;U-3-f4-p< h 3- -> -3-(^ > ;i/ * ^ -> tj 
;vt^;b)7xn;i/]7Db , t-^ ]-4-^ > v ;u :t * g v u v > -2- 

(R)-3-(l-;\"b ;i/)-4-^> v;u^drif^ U S>* >-2-^" >(3.56g, 
13.Smmo\)t8%7k : r h^h h' D 7 7 > 70ml £ T >f ilTi^ 
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U -ISViZ^B btzo mWT 1 mol/l ©th'J-7At^(h'J^ 
)li/V)\/)7$ KoDr h7hHD77>i»(15.0nl, 15.0mmol )£$ 
T Lfc. ^T^T^-78°C(Ct 1 B#|ffliK#l / fc& 5-7Df ;i/-2- 
* h * $/£Ji#K^> ^M5.04g, 15.0mmol)GDS#zk^ h 7 b K 07 

t--35~-4o°ct- zmmmnLfeo s js ?t c ffi in % ^ t > * - *? a ?j< 

Av'i^D7^77>f-(gaji n-x^-9->:^^x.^;i/=4:lv/v) 
tdtJSS! U 6.11g(87%)cD §M^«)*i6att«Ji: ITfffco 
K«^«f* m/z 515(M + ). 

165) 

[3(2S),4R]-3-r2-Ji^;P-3-[4-^ h jF ->-3-(^ > ^ fl/ # * ft ;t/ # 

^fi^^fli m/z 501(M + ). 
(fSJSflJ 166) 

[5(2S>4'R)1-2-^ h ^r->-5-[r2-(2-7}-^r V-4-^>^;i/^-^r»V U V 
[3(2S),4R]-3-[2-n--7°o b;i/-3-[4-^ h 3- v -3-( ^ > v 3- i> 

7t>(20.9g, 40.5mmolK 10X^5 V -7 A fij$?5tt& 2.00g £ P^a: 
7^;i/ 200ml £rl£ U#mi± 294kPa ©?K^E T?«fcll»7G £ fr o 0 
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K*#flf<fi m/z 425(M'). 
167) 

r5(2S,4'R)]-2-^ h dr->-5-[[2-(2-^» V-4-^> V U v 

Wmftffim m/z 411(M + ). 

mum i68) 

[3(2S),4R]-3-[2-n-7P fcT;i/-3-[4-^ h ^r->-3-[N-[(4-7 x J * i/ 
7x-jj/)^f;i/1j];i/;^^;i/]7x-jl/]7D - )V ]-4-^ > ^ 
U y >-2-;fr > 

[5(2S,4'R)]-2-^ h *$/-5-[[2-(2-:*# V-4-^> V U 

v >-3--f ;i/)*;U^*-;H^>^;i/]^m#^(12.1g, 28.4mmolh r 
ij if;i/7 ^ >( 10.0ml, 71.7imol)SV^ * D □ * * > 200ml 
£ U*#i£#T* P DjRRx^-;K3.05ml, 31 .3mmol )$T t fc 0 0°C 
T* 2QfrMWm4-7 *z/^> yil/7 5 >^l£^(7.37g, 31.3mmol) 

0.1nol/l Jfigg. 7k, fflffl&KzfcSB"*- h U * A.2k»*. ^*n:£: 

i/ V jj V )]/ 1 w? h 7 4 n-^\ * it > : ffjifjl/ 

=7:3v/v)CTil Us 16. lg(93%)© g fi<Hb£$l * MfevS ttto It 

K*##ffl6 m/z 606(M + ). 

169-173) 

H5£$J 168 £ ISjatC Itl 13 to£tJ£f#fco 
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<H 13> 







m> 























R 1 


R 2 


R 3 




169 


2-OCH3 


C 2 H 5 


OCH3 


622 (IT) 


170 


2-OCH3 


/7-C3H7 


OCH3 


636 (llO 


171 


3-OCH3 


/7-C3H7 


OCH3 


636 (IT) 


172 


4-F 


C2H5 


OCH3 


610 (M + ) 


173 


4-F 


/7-C3H7 


OCH3 


624 («*) 



(mmm 174) 

( S)-( + )-2-x^;i/-3-r4-^ F^y-3-[N-[(4-7^D7iyjp->7i 
[3(2S),4R]-3-[2-xf-;U-3-[4-^ h ^ v-3-[N-[(4-7 □ 7 x 

M > >7j = ^)^;H*^t'f;i']7i-;i/]7DK^z^H- 

^ > v ;u # * I?- y* 'J ^ >-2-^- >(2.02g, 3.31mol)i;^ h 5 b K D7 
5 >fczk©ig£ig«E (4:lv/v)18ml tCvgfPLs T ;u rf > ft 
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Ltzo tt#T 30X»Kfb2k*zk(1.34iDl, 13.2mmol)£ 5 ^-tiT b 
fco &K7j<iHt; , j3 1 '?A(222mg, 5.30mmol 6ml 07ktC«A»b 5 

-i?A(1.37g, 13.2mmol)£ 9ml CDzk £ m L ?ST U tz o ^ © £ £ 30 

V 7D t:;i/ni-^;i/ :Sf ^=40:lv/v Sffl^TJfllSi L 
1.08g(JR* 73%)©aflMb£^£*R6*Siifc LTf#fco 
MjS 95- 96°C; 
H«#*f*6 m/z 451(M + ); 
7G&#flflI(%) C 26 H 26 FN0 5 (451.49): 
ffl-JHfi C, 69.17; H, 5.80; N, 3.10. 

C, 69.06; H, 5.73; N, 3.17.; 
'H-NMR (400MHz, CDC1 3 ) 60. 95 (3H S t, J= 7.3Hz), 1 . 54-1 .69 (2H, 
m), 2.60-2.65 ( 1H, m), 2.75 (1H, dd,J= 13.7, 6.4 Hz), 2.96 (1H, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (1H, d, J = 2.4 Hz), 
8.24 (1H, t, J = 5.9 Hz). 
ttMftm [a] D 28 +31°(C 0.8, MeCN); 

K^mB. 97% e.e.(CHIRALl PAK 0J, 0,0046 x0. 25m, ; n- 

^=^it> : V7n;w-;i/ : h >J 7 n WtWt = 90: 10:0. 1, $ 
; 254nm, ± v h tBlB. ; 40°C, ; l.OOml/min). 

(fSJKflJ 175-179) 

mmm 174 tmmizbxmu tzTatfc&m&ntzo 

<H 14> 
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